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(54) Identification card or badge 

(57) A card or badge ior use tor identliicatlon pur- 
poses comprises a code layer (5) containing a cods (6 
to 9) and concealed within the card so that the cods is 
invisible to the naked eye when viewed in visible light, 
but is readable by an opto-eleclronic reader using hlra- 
red radiatkm. The code comprises successive digits 
represented by a line of hfia-red transmissive regnns 
(7, 8) which aHemate with infra-red opaque regens (6), 



the regkms (8. 7, 8) being kicated akmg a line parallel 
to an edge of the card. A ssries of infra-red transmissive 
subsUiary code regkms (9) are provkled in the line of 
Infra-red transmissive regions (7. 8). These subskfia^ 
code regnns (9) are of a different tansmissivity from the 
said transmissive regtons (7, 8) whereby the overall light 
levels seen as the card or badge is passed through or 
past a reading device show a ripple effect. 
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Description 

This Invention reiates to cards or badges (or Identi- 
fication purposes and carrying data and In particular to 
cards or badges In which the data is carried In a con- 
cealed manner and can be read from the card or badge 
by a reading device. 

TTiesa cards have a wide range of applications, one 
of which is to operate electronically controlled locks 
which are responsive to the concealed data on the card. 
The data may Include the identity ot the card holder and 
used to maintain a record ol those entering a controlled 
entry location. Other uses are to provide controlled ac- 
cess to a computer system tor authorised users or to 
time recording systems to monitor the times ol arrival 
and departure of employees at a place of work. 

In these types of security cards or badges It is es- 
sentlalthatthedata carried by the card or badge cannot 
be changed or copied to enable unauthorised use of the 
card or badge. 

Various methods are used to encode the data within 
the card or badge, one such method being to use a lam- 
inated card In which an Inner layer carries data recorded 
as a series of areas of differing opacity to infra-red radi- 
ation. The data is usually recorded In binary form with 
transparent regions or windows representing binary dig- 
its of one value and partially transparent or opaque re- 
gions or windows representing binary digits ol the other 
value. The outer layers of the can) are bonded to the 
inner layer and are transparent to infra-red radiation but 
are opaque to radiation In the visible spectrum. Such 
use of opaque and clear areas forms the subject of the 
Applicant's prior Patent Nos. UK 2108906 and UK 
2175539. 

Thus the data can only be read from the card by 
means of a photocell sensitive to infra-red radiation 
passing through the card from a source of Infra-red ra- 
diation, but cannot be read by visual inspectkxi ol the 
card. 

Recently current technology has been used by 
counterfeiters to read the codes and to reproduce them 
on transparent film. Such counterfeiting has rendered 
the absolute security of the card vulnerable. 

The present inventkin seeks to reduce the possibil- 
ity of the above counterfeiting and to provide an Im- 
proved encoding of the code to make the attempts at 
reproducing the code more difficult to provide a printed 
code that can be reliably sensed In the harsh environ- 
ments in whKh it is used, to be compatible with eariier 
cods readers and restore the security of the card. 

According to the Inventton, a card or badge for use 
for IdentifKation purposes comprises a code layer con- 
taining a code and concealed within the card so that the 
code is invisible to the naked eye when viewed In visible 
light, but Is readable by an opto«lecttonk: reader using 
infra-red radiation, the code comprising successive dig- 
its represented by a line of Infra-red transmissive re- 
gions which alternate vnth infra-red opaque regions the 



regions being located abng a line parallel to an edge of 
ihe card, and a series of infra-red transmissive subsid- 
iary code regions in the line ol infra-red transmissive re- 
gions and of a dilf ereni tansmissivity than the saM trans- 

s missive regkms whereby the overall light levels seen as 
the card or badge Is passed through or past a reading 
devk:e show a ripple effect. 

Preferably, the code is bina^ and a first binary digit 
Is represented by a substantially fully transmissive re- 

'0 gion of the infra-red transmissive regions. 

The second binary digit may be represented by a 
regnn of significantly lower infra-red transmissivity than 
the substantially fully transmissive regkms and subskJ- 
lary code regions may have a transmissivity between 

» the transmissivity of the regtons representing the first 
binary digit and the regions (B) representing the second 
binary digit. 

The subsidiary code regkjns may have a transmis- 
sivity close to that of the regtons representing the first 

20 binary digit andalso represent first binary digits whereby 
the infra-red transmission of the first binaiy digits exhib- 
its a 'ripple' effect The transmissivity of the subsidiary 
code regnns may be at a level at whKh it will be read 
as a first blna^ digit In existing reading machines not 

25 equipped to read the subsMlary code of the subsidia^ 
code regions. 

The code layer may be concealed between two lay- 
era of visually optically black infra-red transparent plas- 
tics material. 

so An embodiment of the inventkxi will now be de- 
scribed by way of example only, with reference to the 
accompanying drawings, In which: 

Fig. lis an exploded perapective view of a taminat- 

35 edcard; 

Fig. 2 Is a diagram ot the output current of a typical 
signal from a coded card at present in use; and 
Fig. 3 is a dagram ol the output current of a modified 
signal from the improved 'ripple' code according to 

*o the invention. 

The expkxJed view ol the card shown in Fig. 1 com- 
prises a laminate having transparent outer layers 1 and 
2, optically black but infra-red transparent layers 3 and 

<s 4 whk:hsandwk;h a code layer 5 WhKh is printed with 
bars 6. gaps 7 and semi-obscured gaps Sthat comprise 
the main code elements, and has 'ripple' stripes or re- 
gions 9 printed between certain of the bars 6. 

The present coding method passes a narrow beam 

so of Infra-red light through an infra-red transparent card 
that is printed with a series of opaque bars. Areas be- 
tween these bars are either clear or shaded to indk:ate 
a binary iO' or '1* state. A sensor behind the card de- 
tects transmitted light levels as Ihe shadow of the code 

S5 passes over it and a mnrocomputer works out from the 
received light levels the pattern of binary digits In the 
card. 

Nonnally Ihe code is concealed within layers of op- 
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tically black, but infra-red transparent plastics Uat con- 
ceal it from the naked eye. Under very bright red-rich 
light the code Is visible and can be seen clearly by using 
a magnifying glass. 

The improved code, according to the present inven- s 
lion, is to add to the card a series of almost transparent 
stripes 9 in prs-deflned positions across the coda so that 
the overall light levels seen as the card is passed 
through a reading device show a 'ripple* effect along 
their peaks. The amount of "ripple" woukl be small com- » 
pared with the difference between the binaiy "O" and "I" 
levels, but big enough to be detected by a microcom- 
puter. The binary '0' and "I* levels altow the codes to 
be read by oMer equipment whk:h does not detect the 
'ripple' effect. The 'ripple* striping givesa small, defined » 
reductnn in IR light transmission but stni large enough 
to be readily detected by modem electronic equipment 
Security of the coded card is enhanced because it is dif- 
Hcult to reproduce a compatible striping layer to give the 
correct small level of IR reproducUon, so making it hard 20 
to counterfeit the 'ripple' code. 

The density of the 'ripple' striping would be such 
that the naked eye wouM not notice it very easily when 
viewed against a bright light source. To print the 'ripple' 
patlems, a commercially available infra-red opaque ink is 
that is almost transparent to the naked eye is used, but 
this is not essential to the concept as any thin layer of 
ink woukl be hard to see. The 'ripple* stripping may be 
printed onto the plastKS material, in a Rxed pattem using 
special ink with defined IR loss, before the main code is so 
printed by its own coding equipment, or is preferably 
printed under computer control between defined bars 
specific to each different code pattem, using special ink 
with defined IR toss. 

The diagram of the output current of a typical signal 3S 
for an existing code is shown in Fig. 2 in which the level 
indicated by the horizontal line 10 is a Vio card lever, 
the tine 11 lsabinary"0'digit level andtheline12shows 
a binaiy "1" digit level. 

Fig. 3 is a similar view to Fig. 2 but Illustrates the « 
modified 'ripple' code signal according to the invention, 
the 'ripple' effect being shown at the areas marked R 
of the signal. 

The improvement is economical to incorporate in 
existing cards or badges In that the 'ripple* pattem can 
be printed onto the code sheet by equ^ent similar to 
ihai which prints the main code elements but using an 
ink with the required IR loss characteristics. The latest 
design is compatible with existing reading devices which 
would not sense the 'ripple' coding levels. 



Claims 

1. A card or badge for use for Mentificatkin purposes 
comprising a code layer (5) containing a code (6 to 
9) and concealed within the card so that the code 
is invisible to the naked eye when viewed in visible 



light, but is readable by an opto-eleclronic reader 
using infra-red radiation, the code comprising suc- 
cessive digits represented by a line of infra-red 
transmisslve regions (7, 8) which alternate with in- 
fra-red opaque regkxis (6), the regions (6, 7, B) be- 
ing located akmg a line parallel to an edge of the 
card, characterised by a series of infra-red trans- 
missive subsidiaiy cods regkxis (9) in the line of in- 
fra-red transmisslve regions (7, 8) and of a different 
tansmissivity from the sakf transmisslve regnns (7, 
8) whereby the overall light levels seen as the card 
or badge is passed through or past a reading device 
show a ripple effect. 

2. Aeard Of badge as claimed in claim 1 . characterised 
in that the code is binary and a first binary digit is 
represented by a substantially fully transmisslve re- 
gkxi (7) of the infra-red transmisslve regtons (7, 8). 

3. A card Of badge as claimed in claim 2. characterised 
in that the second binary digit is represented by a 
regnn (8) of significantly tower Infra-red transmis- 
sivity than the substantially fully transmissnre re- 
gtons(7). 

4. A card or badge as claimed in claim 2, characterised 
in that the transmlsslvlty ol the second binaiy digit 
Is controiled by a pattem printed onto the code layer 
in infra-red opaque Ink. 

5. A card or badge as claimed in claim 3 or 4. charac- 
terised In that substoiary code regtons (9) have a 
transmissivity between the transmissivity of the re- 
gtons (7) representing the first binary digit and the 
regions (8) representing the second binary digit 

6. A card Of badge as claimed in claims, characterised 
inlhat the subskfiaiy code regions (9) have a trans- 
missivity ctosa to that of the regions (7) representing 
the first binary digit and also represent first binary 
digits whereby the infra-red transmisston of the first 
binary digits exhibHs a 'ripple' effect 

7. Acanj Of badge as claimed in claim 6, characterised 
in that the transmissivity of the substoiary code re- 
gtons (9) is at a level at which it will be read as a 
first binary digit in existing reading machines not 
equipped to read the subskfiary cods of the subskl- 
iary code regions (9). 

8. A card or badge as claimed in any preceding claim, 
characterised In that lhacods layer (5) is concealed 
between two layers (3. 4) of visually optically black 
infr&f ed Uansparent plastics material. 

9. Acardorbadgeasclaimedlhanyprecedlngclaim, 
characterised in that that the subsidiary code re- 
gtons (9) comprise a printed pattem printed using 
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an inlra-red opaque ink that is almost transparent 
to the naked eye. 

10. A card or badge as claimedin any preceding claim, 
characterised In that the subsMlarv code regions IS) 5 
are kxated in positions which will provide a code 
for verifying the main code carried by the card or 
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(54) identification card or badge 

(57) A card or badge for use for identification pur- 
poses comprises a code layer (S) containing a code (6 
to 9) and concealed within the card so that the code Is 
invisible to the naked eye when viewed in visible light, 
but is readable by an opto-electronie reader using infra- 
red radiation. The code comprises successive digits 
represented by a line of Infra-red transmissive regions 
(7, 8) which aKemate with infra-red opaque regions (6). 



the regions (6, 7, 8) being located along a line parallel 
to an edge of the card. A series of infra-red transmissive 
subsidiary code regions (9) are provided in the line of 
infra-red transmissive regfons (7, 8). These subsidiary 
code regions (9) are of a different tansmlsslvity from the 
said transmissive regions (7, 8) whereby the overall light 
levels seen as the card or badge is passed through or 
past a reading device show a ripple effect. 
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